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(57) ABSTRACT 

A portable computer system includes a portable computer 
equipped with a graphic chip, and an LCD monitor receiving 
a video signal from the graphic chip and displaying the video 
signal. The portable computer system further includes an 
external video signal input part provided at the portable 
computer and receiving an external video signal from an 
external computer, an A/D converter provided at the portable 
computer and converting the external video signal inputted 
through the external video signal input part into a digital 
signal, and a control part controlling the video signal and the 
digital signal from the graphic chip and the A/D converter to 
be outputted to the LCD monitor. With this configuration, 
the present invention provides a portable computer system 
enhancing the utility of the LCD monitor by receiving an 
external video signal from an external computer and dis 
playing it on an LCD monitor. 

25 Claims, 5 Drawing Sheets 
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1. 

PORTABLE COMPUTER SYSTEMI HAVING 
LCD MONITOR FOR SELECTIVELY 
RECEIVING VIDEO SIGNALS FROM 

EXTERNAL VIDEO SIGNAL INPUT FROM 
EXTERNAL COMPUTER 

CLAIM OF PRIORITY 

This application makes reference to, incorporates the 
same herein, and claims all benefits accruing under 35 
U.S.C. S 119 from my application for PORTABLE COM 
PUTER AND METHOD FOR REPRODUCING VIDEO 
SIGNAL ONSCREEN THEREOF filed with the Korean 
Industrial Property Office on Jul. 10, 2001 and there duly 
assigned Serial No. 41226/2001. 

BACKGROUND OF THE INVENTION 

1. Technical Field 
The present invention relates in general to a portable 

computer system, and more particularly, to a portable com 
puter system displaying a video signal inputted from an 
external computer system on a liquid crystal display (LCD) 
monitor, thereby enhancing the utility of the LCD monitor. 

2. Description of the Background Art 
A portable computer system has mobility and simplicity 

compared with a desktop computer system. The portable 
computer system includes a laptop computer, a notebook 
computer, a palmtop computer, etc. 

Generally, the desktop computer system employs a cath 
ode-ray tube (CRT) monitor as a display apparatus, but 
recently, an LCD monitor has been widely employed as a 
display apparatus. 
The portable computer employs the LCD monitor as a 

display apparatus because the LCD monitor is Smaller and 
lighter than the CRT monitor. 

There is a desktop computer system having the CRT 
monitor incorporated with a computer, but in most of the 
desktop computer systems, the CRT monitor is separated 
from the computer. Thus, the computer transmits a CRT 
video signal to a CRT port, and the CRT monitor receives the 
CRT video signal inputted through the CRT port, thereby 
displaying the video signal on a screen. 

In the desktop computer system, because the CRT monitor 
is separated from the computer, the CRT monitor may be 
connected to any one of a plurality of computers as neces 
sary. That is, while the CRT monitor displays a video signal 
inputted from a first computer connected thereto, if the CRT 
monitor is separated from the first computer and connected 
to a second computer, the CRT monitor displays a video 
signal inputted from the second computer connected thereto. 

Recently, the LCD monitor for the desktop computer 
system is connected to the CRT port and is separable from 
the computer, like the CRT monitor. Thus, because the LCD 
monitor for the desktop computer system is connected to the 
CRT port of a first computer by means of a cable, the LCD 
monitor for the desktop computer system can be used for 
displaying a CRT video signal inputted from a second 
computer by connecting the cable to the second computer. 

However, the LCD monitor for the portable computer 
system is incorporated with the computer in one body, so 
that the LCD monitor for the portable computer system can 
display only. One video signal inputted from the computer 
incorporated therewith. That is, the LCD monitor for the 
portable computer system cannot display a CRT video signal 
inputted from an external computer, unlike the desktop 
computer system. 
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2 
If the CRT video signal inputted from the desktop com 

puter is displayed on the LCD monitor of the portable 
computer system, the utility of the LCD monitor for the 
portable computer system is enhanced. Moreover, it need not 
employ an additional monitor for the desktop computer 
system, thereby enhancing a space efficiency. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention is to 
provide a portable computer system in which an LCD 
monitor is shared with a desktop computer system, thereby 
enhancing the utility thereof and a space efficiency. 

It is another object to have a portable computer system in 
which an LCD monitor is shared with a desktop computer 
system that is easy and inexpensive to implement. 

It is another object to selectively view the output of two 
computer units at the same time or separately on the same 
monitor, where the monitor is integrated with one of the two 
computer systems. 

It is another object to reduce the amount of connections 
needed in order to have the desktop output video be viewed 
on the portable computer display. 
To accomplish the above and other objects, a portable 

computer system includes a portable computer equipped 
with a graphic chip, and an LCD monitor receiving a video 
signal from the graphic chip and displaying the video signal. 
The portable computer system further includes an external 
Video signal input part provided at the portable computer 
and receiving an external video signal from an external 
computer, an analog to digital (A/D) converter provided at 
the portable computer and converting the external video 
signal inputted through the external video signal input part 
into a digital signal, and a control part controlling the video 
signal and the digital signal from the graphic chip and the 
A/D converter to be selectively outputted to the LCD 
monitor. 

Preferably, the portable computer system further includes 
a main board on which the graphic chip is mounted, and 
where the control part is comprised of a video multiplexer 
(MUX) provided at the main board. 

Preferably, the control part outputs both the video and 
digital signals respectively received from the graphic chip 
and the A/D converter to the LCD monitor. 

According to another aspect of the present invention, the 
above and other objects may be also achieved by the 
provision of a display method of a portable computer system 
including a portable computer equipped with a graphic chip, 
and an LCD monitor receiving a video signal from the 
graphic chip and displaying the video signal, including the 
steps of preparing an external video signal input part at the 
portable computer, receiving an external video signal from 
an external computer, receiving the video signal from the 
graphic chip, receiving the external video signal from the 
external computer through the external video signal input 
part, converting the external video signal received through 
the external video signal input part into a digital signal, 
transmitting the video and digital signals to be selectively 
outputted to the LCD monitor, and displaying the video and 
digital signals through the LCD monitor. 

Herein, the converting step is performed by an A/D 
converter provided at the portable computer. 

Preferably, the transmitting step is performed by a video 
MUX provided at the portable computer. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete appreciation of this invention, and many 
of the attendant advantages thereof, will be readily apparent 
as the same becomes better understood by reference to the 
following detailed description when considered in conjunc 
tion with the accompanying drawings in which like refer 
ence symbols indicate the same or similar components, 
wherein: 

FIG. 1 is a perspective view of a computer system 
according to the present invention; 

FIGS. 2A through 2C are block diagrams of the computer 
system according to the present invention; and 

FIG. 3 shows a state of an LCD monitor of the portable 
computer system according to the present invention, which 
displays a video signal together with a CRT video signal. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

Turning now to the drawings, referring to FIGS. 1 and 2A, 
a computer system according to the present invention 
includes a portable computer system 1 including a portable 
computer 2 equipped with a plurality of hardware compo 
nents such as a main board 10, and an LCD monitor 40 
displaying a video signal received from the portable com 
puter 2, which is connected to a desktop computer 50 
transmitting a CRT video signal to a CRT output port 57. 
As shown in FIG. 2A, the desktop computer 50 includes 

an input device 56 transmitting an inputted signal to the 
desktop computer 50, a main board 51 on which a central 
processing unit 53 and a graphic chip 55 generating a CRT 
Video signal as an external video signal is mounted, and the 
CRT output port 57 receiving and outputting the CRT video 
signal from the graphic chip 55. The central processing unit 
53 can be connected to memory units such as the random 
access memory (RAM) 52, read-only memory (ROM) 54 
and possibly a storage media Such as a hard drive or other 
type of removable or unremovable storage media. 

The CRT video signal generated in the graphic chip 55 
and transmitted to the CRT output port 57 is of an analog 
signal which includes RGB (Red, Green, and Blue) signals, 
a horizontal synchronous (Hsync) signal and a vertical 
synchronous (VSync) signal. In the conventional desktop 
computer, as described above, the CRT video signal is 
displayed through a general CRT monitor (not shown) 
connected to the CRT output port 57. 

However, in the computer system according to the present 
invention, the CRT video signal is displayed on the LCD 
monitor 40 through a CRT input port 7 (to be described later) 
which is provided at the portable computer 2 to receive the 
signal outputted from the CRT output port 57. 
As shown in FIGS. 1 and 2A, the portable computer 2 of 

the portable computer system 1 includes a casing 3 forming 
an external appearance, a main board 10 provided inside the 
casing 3 and equipped with a central processing unit 11, a 
graphic chip 15, and a plurality of hardware components 
Such as a hard disk drive. 
At a part of the casing 3 is, as shown in FIG. 2A, provided 

the CRT input port 7 receiving the CRT video signal 
outputted from the CRT output port 57 of the desktop 
computer 50. 
As shown in FIGS. 1 and 2A, the CRT input port 7 

receives the CRT video signal outputted from the CRT 
output port 57 through a cable 60, and transmits it to an A/D 
(Analog to Digital) converter 18 provided at the main board 
10. 
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4 
On the main board 10 are mounted the central processing 

unit 11 operating application programs and calculations, a 
microcomputer 13 controlling an input device 20 including 
a keyboard 21, the graphic chip 15 generating a video signal 
according to an operation of the central processing unit 11, 
and the A/D converter 18. The central processing unit 11 can 
be connected to memory units such as the random-access 
memory (RAM) 12, read-only memory (ROM) 14 and 
possibly a storage media such as a hard drive or other type 
of removable or unremovable storage media. 
The microcomputer 13 controls a keyboard controller (not 

shown) controlling the keyboard 13, a mouse interface (not 
shown) controlling a touchpad 23 and a mouse (not shown), 
and then transmits a signal inputted from the keyboard 21 
and the mouse to the central processing unit 11. 
The A/D converter 18 converts the analog signal (CRT 

video signal) received through the CRT input port 7 into a 
digital signal in order to make the analog signal be read and 
processed at the LCD monitor 40. That is, the analog signal 
which includes the RGB signals, the Hsync signal, and the 
Vsync signal is converted into the digital signal which 
includes the color (RGB) signals, a clock (CLK) signal, and 
horizontal/vertical synchronous signals, and then transmit 
ted to the LCD monitor via a control part (a video MUX) and 
an LVDS (Low Voltage Differential Signaling) encoder 17. 
The graphic chip 15 mounted on the main board 10 

generates the color (RGB) signals, the clock (CLK) signal, 
and the horizontal/vertical synchronous signals, according to 
the operations of the central processing unit 11, and then 
transmits them to the LCD monitor 40 via the control part 30 
and the LVDS encoder 17. 
The LVDS encoder 17 digitizes the video signal from the 

graphic chip 15 and the digital signals from the A/D con 
verter 18 again (namely, the color signals, the clock signal, 
and the horizontal/vertical synchronous signals are reduced 
in number from twenty to ten), and transmits them to an 
LVDS decoder 41 in high frequency. 
Among the LVDS encoder 17, the graphic chip 15, and 

the A/D converter 18, there is provided the video MUX 
(Multiplexer) 30 as the control part. The video MUX 30 
transmits the video signal from the graphic chip 15 and the 
digital signal from the A/D converter 18 to the LVDS 
encoder 17 and outputs them to the LCD monitor 40. 
The video MUX 30 is mounted on the main board 10 as 

a chip, and transmits several signals through one channel. 
Thus, the video MUX 30 transmits the video signal received 
through a channel connected to the graphic chip 15 and the 
digital signal received through a channel connected to the 
A/D converter 18 simultaneously, and outputs them to the 
LCD monitor 40. Herein, when the video signal is not 
transmitted from the graphic chip 15, the video MUX 30 
transmits only the digital signal from the A/D converter 18 
to the LVDS encoder 17, thereby outputting it to the LCD 
monitor 40. Further, when both the video and digital signals 
are transmitted from the graphic chip 15 and the A/D 
converter 18, the video MUX 30 selectively outputs the 
Video or digital signal according to control of a user. 
The LCD monitor 40 includes an LVDS decoder 41 

decoding the signal received from the LVDS encoder 17, a 
timing controller 43 controlling the video signal decoded by 
the LVDS decoder 41 to be outputted sequentially, and an 
LCD panel 45 displaying the video signal according to the 
operation of the LVDS decoder 41 and the timing controller 
43. 
The video signal and the digital signal (the color signals, 

the clock signal, the horizontal/vertical synchronous signals) 
generated from the graphic chip 15 and the A/D converter 18 
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are transmitted to the LVDS decoder 41 via the LVDS 
encoder 17. Thus, the LVDS decoder 41 converts the video 
signal and the digital signal passed through the LVDS 
encoder 17 into the color (RGB) signals, the clock signal, 
and the horizontal/vertical synchronous signals, and outputs 
them to the LCD panel 45 via the timing controller 43. 

With this configuration, a process of receiving the CRT 
video signal from the desktop computer 50 and outputting it 
to the LCD monitor 40 of the portable computer system 1 
will be described hereinbelow. 

First, the CRT output port 57 provided at the desktop 
computer 1 and the CRT input port 7 provided at the portable 
computer 2 are connected through the cable 60 for a data 
communication there between. Thus, the CRT video signal 
generated from the desktop main body 50 is transmitted to 
the CRT input port 7 of the portable computer 2 through the 
CRT output port 57. 
The CRT video signal transmitted to the CRT input port 

7 is transmitted to the A/D converter 18 so as to be displayed 
on the LCD monitor 40. Then, the A/D converter 18 converts 
Such an analog signal as the CRT video signal into a digital 
signal including the color (RGB) signals, the clock signal, 
the horizontal/vertical synchronous signals. The converted 
digital signal is transmitted to the LCD monitor 40 through 
the video MUX 30 as the control part. 

The video MUX 30 receives a video signal generated 
from the graphic chip 15 of the portable computer 2, in 
addition to the digital signal transmitted from the A/D 
converter 18. Thus, the video MUX 30 transmits the digital 
signal to the LVDS encoder 17, together with the video 
signal. 
The LVDS encoder 17 digitizes the transmitted video and 

digital signals again (namely, the color signals, the clock 
signal, and the horizontal/vertical synchronous signals are 
reduced in number from twenty to ten), and transmits them 
to the LCD monitor 40. 

Thereafter, the LVDS decoder 41 provided at the LCD 
monitor 40 converts the digitized video and digital signals 
into the video signals which can be displayed on the LCD 
monitor 40, and outputs them to the LCD panel 45 via the 
timing controller 43. Thus, the video signal from the por 
table computer 2 is displayed together with the CRT video 
signal from the desktop computer 50 on the LCD monitor 40 
(see FIG. 3). 

Herein, when the video signal is not transmitted from the 
graphic chip 15, the video MUX 30 outputs only the digital 
signal by transmitting it from the A/D converter 18 to the 
LVDS encoder 17. 

In the above embodiment, the video MUX 30 is mounted 
on the main board 10 as a chip, and employed as the control 
part. However, instead of the video MUX 30, software such 
as an application program may be used as the control part, 
which can transmit the video signal from the graphic chip 15 
and the digital signal from the A/D converter 18 to the LCD 
monitor simultaneously as seen in FIG. 2B. 

In the above embodiment, the LVDS encoder 17 and the 
LVDS decoder 41 are respectively provided at the portable 
computer 2 and the LCD monitor 40. However, the video 
signal from the graphic chip 15 and the digital signal from 
the A/D converter 18 may be directly transmitted to the LCD 
monitor 40 through the control part without the LVDS 
encoder 17 and the LVDS decoder 41 as seen in FIG. 2C. 

In the above embodiment, the video MUX 30 respectively 
receives the video and digital signals from the graphic chip 
15 and the A/D converter 18 and outputs both the video and 
digital signals to the LCD monitor 40. However, when the 
Video signal is not transmitted from the graphic chip 15, the 
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6 
video MUX 30 may output only the digital signal transmit 
ted from the A/D converter 18 to the LCD monitor 40. 
Further, when both the video and digital signals are trans 
mitted from the graphic chip 15 and the A/D converter 18, 
the video MUX 30 may selectively output the video or 
digital signal according to control of a user. 
As described above, in the portable computer are pro 

vided the CRT video signal input part (the CRT input port) 
receiving the external video signal, an A/D converter con 
verting the received external video signal into a digital 
signal, and the control part outputting the digital signal to the 
LCD monitor, so that it need not employ an additional 
monitor for the desktop computer system, thereby enhancing 
the utility of the LCD monitor, and therefore, a space 
efficiency. The external video signal from a desktop com 
puter can be a digital signal. In such a case, the A/D 
converter 18 would not be necessary. 
As described above, the present invention provides a 

portable computer system enhancing the utility of the LCD 
monitor by receiving an external video signal from an 
external computer and displaying it on an LCD monitor. 

Although the preferred embodiments of the present inven 
tion have been disclosed for illustrative purpose, those 
skilled in the art will appreciate that various modifications, 
additions and Substitutions are possible, without departing 
from the scope and spirit of the invention as disclosed in the 
accompanying claims. 
What is claimed is: 
1. An apparatus, comprising: 
a portable computer including a graphic chip and a liquid 

crystal display monitor, said liquid crystal display 
monitor receiving a video signal from the graphic chip 
and displaying the video signal; 

an external video signal input part provided at the portable 
computer for receiving an external video signal from an 
external computer, 

an analog to digital converter provided at the portable 
computer for converting the external video signal 
received through the external video signal input part 
into a digital signal; and 

a control part for controlling the video signal and the 
digital signal from the graphic chip and the analog to 
digital converter, respectively, so that it is selectively 
outputted to the liquid crystal display monitor. 

2. The apparatus according to claim 1, further comprising 
a main board, the graphic chip being mounted on the main 
board; and 

wherein the control part comprises a video multiplexer 
provided at the main board. 

3. The apparatus according to claim 1, the control part 
controlling the digital signal from the analog to digital 
converter so that it is outputted to the liquid crystal display 
monitor when the video signal is not transmitted from the 
graphic chip. 

4. The apparatus according to claim 2, the control part 
controlling the digital signal from the analog to digital 
converter so that it is outputted to the liquid crystal display 
monitor when the video signal is not transmitted from the 
graphic chip. 

5. The apparatus according to claim 1, the control part 
outputting, to the liquid crystal display monitor, both the 
Video signal received from the graphic chip and the digital 
signal received from the analog to digital converter. 

6. The apparatus according to claim 2, the control part 
outputting, to the liquid crystal display monitor, both the 
Video signal received from the graphic chip and the digital 
signal received from the analog to digital converter. 
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7. The apparatus according to claim 1, the liquid crystal 
display monitor being integrated with the portable computer. 

8. A display method of a portable computer unit which 
includes a portable computer equipped with a graphic chip 
and a liquid crystal display monitor, said liquid crustal 
display monitor receiving a video signal from the graphic 
chip and displaying the video signal, said method compris 
ing the steps of 

preparing an external video signal input part at the por 
table computer; 

receiving an external video signal from an external com 
puter through the external video signal input part; 

converting the external video signal received through the 
external video signal input part into a digital signal; 

transmitting the digital signal so that it is selectively 
outputted to the liquid crystal display monitor, and 

Selectively displaying the digital signal at the liquid 
crystal display monitor. 

9. The display method according to claim 8, the convert 
ing step being performed by an analog to digital converter 
provided at the portable computer. 

10. The display method according to claim 8, the trans 
mitting step comprising transmitting both the video signal 
received from the graphic chip and the digital signal 
received from the analog to digital converter to the liquid 
crystal display monitor. 

11. The display method according to claim 8, further 
comprising the steps of 

receiving the video signal from the graphic chip; 
transmitting the video signal along with the digital signal 

for selective output to the liquid crystal display moni 
tor; and 

Selectively displaying any one of the received video 
signal, the digital signal, and both the video signal and 
digital signal at the liquid crystal display monitor. 

12. The display method according to claim 8, wherein the 
transmitting step is performed by a video multiplexer pro 
vided at the portable computer. 

13. The display method according to claim 9, wherein the 
transmitting step is performed by a video multiplexer pro 
vided at the portable computer. 

14. The display method according to claim 10, wherein 
the transmitting step is performed by a video multiplexer 
provided at the portable computer. 

15. The display method according to claim 11, wherein 
the transmitting step is performed by a video multiplexer 
provided at the portable computer. 

16. A portable computer, comprising: 
a liquid crystal display coupled to a casing including a 

main board having a central processing unit for pro 
cessing data, the liquid crystal display accommodating 
display of a variable video; 

an input part for receiving an external video signal from 
an external computer; 

an analog to digital converter for converting the external 
Video signal into a digital signal; and 
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a control part for controlling the digital signal for selec 

tive output to the liquid crystal display. 
17. The portable computer of claim 16, further comprising 

a graphic chip for generating a video signal, the control part 
controlling the video signal from the graphic chip so that it 
is selectively outputted to the liquid crystal display. 

18. The portable computer of claim 17, the control part 
comprising a video multiplexer provided on the main board. 

19. The portable computer ofclaim 18, further compris 
1ng: 

a low Voltage differential signaling encoder for receiving 
the video signal and the digital signal from the video 
multiplexer; and 

a low Voltage differential signaling decoder for converting 
the video signal and the digital signal passed through 
the low Voltage differential signaling encoder for dis 
play on the liquid crystal display through a timing 
controller. 

20. The portable computer of claim 16, the controller part 
comprising a program in a memory unit, the program being 
executed by the central processing unit. 

21. The apparatus of claim 1, wherein said portable 
computer further comprises: 

a central processing unit for executing application pro 
grams and calculations, said graphic chip generating a 
video signal according to an operation of said central 
processing unit; 

a microcomputer connected to said central processing 
unit; and 

an input device for entry of data by a user for use by said 
central processing unit executing application programs 
and calculations, said microcomputer controlling said 
input device; 

wherein said liquid crystal display monitor is incorporated 
with said portable computer in one body. 

22. The apparatus of claim 21, wherein said portable 
computer comprises one of a laptop computer, a notebook 
computer, and a palmtop computer. 

23. The apparatus of claim 1, wherein said external video 
signal input part comprises a cathode ray tube input port, the 
external video signal being an analog cathode ray tube video 
signal received through the cathode ray tube input port, the 
analog to digital converter converting the external video 
signal to the digital signal so as to accommodate an analog 
signal to be read and processed at said liquid crystal display 
monitor. 

24. The apparatus of claim 1, wherein said external video 
signal input part receiving the external video signal com 
prises an analog signal including a plurality of color signals, 
a horizontal synchronous signal and a vertical Synchronous 
signal for display. 

25. The apparatus of claim 1, wherein said external video 
signal directly accommodates a display of an image on a 
display device. 


